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(57)Abstract: ' 
PROBLEM TO BE SOLVED: To improve adhesion to a substrate as 
well as to ensure satisfactory fitness for light in a short wavelength 
range, high sensitivity and superior resist pattern profile by 
incorporating a specified resin and a specified compd. 
SOLUTION: This photoresist compsn. contains a resin having an 
ester group represented by formula I in each molecule and a compd. 
generating an acid when irradiated with active light or radiation. In 
formulae I, II each of R1-R4 may be same or different, is H or alkyl 
and (m) is 1 or 2. The resin is decomposed by the action of the acid 
to increase the solubility to an alkali soln. and contains repeating 
structural units corresponding to a monomer represented by formula 
II (where R5 is H or methyl and A is a single bond, alkylene, substd. 
alkylene, ether, thio-ether, carbonyl, ester, etc.). 
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*~sj:?-H7? 'J U- h 2, 2 - *S* f/Ut KO*->"7 
Pfcf/UT^'JU-k 5-b KP+i/^V^/UT^'JU 
-k t-Vtru-iiynrty^STWls-b. ^> 
^IUX'J h-ZkE/T'^'J U-k "C/5*JW*U U 
- K * h^-y^y'JlVT^V U- k 7/1/ 7 'J JUT 7 * 

£.) : 

[0 0 4 6] ^^^'J/UKXX^/US, #]7U;f7'/U*/U 
(T'/U+ZUScDKSgJSmStt 1 ~ 1 Ofl)t(!56WJ L 

u>„ )>*?'.; u-h (mtf^/u^^uu-k 
ifjM^^yu-K yptf/uys^uu-k -rv 
yptr/uy^uu-k T'S/u**?'; u- k 

-»M£*'J U- k «>*P^*->/U;>< Z?*) U- k 
^^iwwu u- k ?p/u^vv>/U;>< y u- 
k Tj-^yl/^-S^UU- k 2-fc Kp*->x^/U* 

5-fc Kn*$"<>*;l/***yu-K 2, 2-v>;* 
f/U-3-t KP+v'yPtT/l/^^'JU-K H.J.X 
fa-zi/yn/ivt/^ u- k ^v-Stx'jxy 
h-zut/***"; u-k ^/u^'j/u^^uu- 
k f h 7 1 fd 7/17 'j ;^ ^ 9 u i/- h t*) ; 

[0 0 4 7] T'^'J/UT'S KSk m%.V£T<7 U/UT^a 
h\ N-T'/l/^/l/T'^'J/l'T'S H\ 

lie^fmBM ~ i oot,0x fli^a^fin, x^/u 

S> T/Ptf/US, 7*/l/g> t-7^/US> 'NT'^/U 
S. jj-J'f/US. i'^P'N^S'/US. t KO+f if ;l/ 
S&<!:tf£5„ ) , N, N-v ? 7'/U*/U7''7U/l/7'5 K 
(T'/U+ZUSt LT«S^?a 1 ~ 1 0 fll* 
li^f /US. x^ZUS* 7"^/US. -TV?* /US. x^ 
/U^\+->/US> ^P'v^f/USfc.iftf&So ) \ N — 
t KP+v'X^/U-N-^^/UT'^U/UT'S K, N-2 
-T'-trhT'S Kx^/U-N-y-trf/UT 7 * U/UT'S K* 
<tf ; 

[0 0 4 8] ^•S">'J/U7'5 KS. fflz.l£*$?<Jl[sT 
5K, N-7 T /U*/U^*7'J/U7'a K (T'zU+zUSt L 
TBKfI?ai~1 0<©t<7X flJjltf*fZUS. x^ 
/US. t-7>/US. x^/U^\+->/US. t KP+v-i 
f/US. ->*P^*->/USfei*3!)^^, ) » N, N-v? 
7'ZU*ZU;><2*'JzU7'S K (T'/U+ZUSiLTlix^/U 
S> 7°PI^/US. 7f/US^ ) . N-kFn 
*->x^/U-N-p<^/Uy-S'-7 , J/l/7'S K^t* ; 

[0 0 4 9] T'UMbdtt* 0>JtU£7";/UX7.7 1 /US 



(«Jt«fB»7"J;k *7°P>B?7"J/k *7U/UK7' 
'JZk 7*U>i7y/k M°/U = f >&7"JZk 7x7 
'J>l!7"J/k £.*SM7"J/k 7 7 -fehBf&7"J/k ?l 
M7"J/U3S:t") > 7">»/U3j-*i/x-S«/-/U^:t'; 

[0 0 5 0] fcfx/Ux— r'/Ug, ffi|jH#Z/U^/Utfx/U 
x— x/U (0J;Uf'N*->/Ufc?x/Ux-x/k **?-/Ukf 
x/Ux— ^/k fy;H:*-;H-T;U x^/U-^+v/U 
fcTx/Ux-^/k ^ h*->x^;Uf x/Ux-x/U, xh 
=k>x^/Utfx/Ux-^/k -7 P/Ux^/U ^x/Ux-5 1 
/k l-^f/U-2, 2-v > \?< i ? 1 /U7 , Ptl°/Ut , x/UX- 
x/k 2-X7 c /U7? L /Utfx/Ux-7 1 /k tKP*->x 
^/Ufcfx/Ux-x/k yifUvyj P-/Utfx/Ux- 

T^/k e»f/U7 , 5yi5 L /utrx/ux-7 1 /k >>'x^/u 
y = yx^/ut;'-/L/x-^/k 7^/U7' = yx^/utrx 

/UX-x/k ^>y/UtTx/Ux— x/k xh7th*P7 

/u^'j/utfx/ux-^/u^t") ; 
[00 5 1] tfx/uxx^/USx «3t»tn;i/^u- 
k tTz/KV7fU-h> fcfx/UHJ**/U7*-tl7 1 - 
k fcTx/Uvxf/UT'-fex- k t:'-/U/\*U- k tfx 
/U2j:?px-k tfx/U^P/UT'-fex-k tfx/U^'* 
P/UT'-tex-k K'XiU^ h+vT'-bT 1 - k tfx/U7' 
h^fy-trx-k tfX/UT'-fe VT-^It— hx t-lb7 
7x-h, tfX/U-^-7xX/U7fb- tfx/U-> 
7PA+i/;b*M+i/U-h§i* ; 

[0052] -<z^z/m.y7>\>iHim m?nf-<'St^> 

»i?^f/l/, -f*3Viyif/W -f'Sf=lVMv''7'7 c /U 
&if) ; ■7U'TVKfe^tS*7-7— /UM<Dv ? 7 r /U*/UX 
Xx/US (ffiJ^tfy^^/U^UU-h, v'T'f/U^^'U 
- h £ if) XI* 7/l/*/H7r/l/g ; T 7 ? 'J /UK, 

x'U'T = k 77'JprMJ/k /$7'Jn-hy 
/k 7^DZhiJjl/m5, ^tDffilCt, -f&5£ 
CI] 6^-rS^^tr^y>lLmiii«hft«^pIS6T'«« 

it, -fm en T'*-£nzm>mLmmmiiLtmmwi 
mvtmit*m&iiL*m? y js L^itmffi^i^^/usf 

IC J* LT 9 9 ^/UyoWTJbWS L < , <fe U »S L < t* 9 
0 ^/UVoJ-XT, * 6 IC» « L < it 8 0 ^/UyoJ-XTT'^ 
So 9 9t/U%*Sfix.S<!:*^<D3S!)^+»tc^31L 

[0053] ±u<DmmtLZimxif&LTv>£?rs:— 

mX. CV) T-^fil^^T'^So LA^U 

[00 54] 
Ht1 7] 
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? 5 ? s ? s ? s ? s ? s 




c=o 

I 

o 



Q 



[V] 

[0 0 5 5] ±f3it (V) Ri ~R 7 . A, Gtitu 



ISO 



a+b+c+ 



**ivm. 3-*+v->^p'N*->yuSv 

Rn: p^JUS* x^US. yp^US, 

n - ^US^S-To 
a : 5~8 0 
b : 0~7 0 
c : 0~9 5 

d, e, f : 0~5 0 
a + d^5, b+ c ^4 Ov a + d^5. 
d+e+f =1 00 

[0056] tittftBmcmtezmmanmw-mft+m. 

li$?$L<l*> 2, 000~200. 0 0 0T-S5. I 
M^FfcDT** M# 2 , 0 0 0 mT&T'immteV K7-fl7 
*>*T&m<Dm#JISn*fci&£y#3:L<&<, 2 
0 0, 000 ItmTlZ tm&te&'&tLtc V s JKS^ffi 

»tb < % s fc46iaisi4^mr * & <t*^ y l < & 

[0 0 5 7] *^lc«t>5«flil*, TWbGVBKiZ* 

I^4 0~9 91I%, »$L<«5 0~9 7fig 
[0 0 5 8] *»R8fl>#5^i7* h U->*X hfflfiE 

(i) mnrnzttTzmwut teu at^y-fHStf* 

l^S£) (2) U^Xh&g£5tSr5fc«>£>+# 

"6. UBif 7-2 5 8 46§m 1#H¥7-28 2 3 
7^fSL ^Bi¥7- 9 2 6 7 S^iifg, - 2 

7 1 o m£mztm<D2-**v~s<7a'\*~/ii'm* 



f 

c=o 
o 

I 

R 10 



o 



^11 



c=o 
9 

OH 



SCttfT'tS. J. Photopolym. Sci. Techn 

ol.. Vol 7, No3, p 423 (1994) WcEB^JB y » ■ T13 
— (VI) 7aiti:i:tfW*^7*=^i»t. T 

is-asse (viii) t*s* tizntmts. E*mf% z. <t# 

[0 0 5 9] 

Hbi 8] 

CF,SOs" 

R la — SOjSOa— R 13 (VII) 
R 14 -SC^— C— S02-R 15 (VIII) 

[0 0 6 0] CCT\ Rl2~Rl5li§^7';U*/US, SI 
<fc<fct^ Sfc, TfB-®5£ (IX) T7rx*n5N-kKP 
[006 1] 

[<bi 9] 




YjN-0-SQ2-R 18 



(IX) 



[0 0 6 2] CCT-Rl6x Rl7«x IHUT-t.S&oTfc 
*«H?> ^3iai~6{@W7';U*;US$/- i :t*i/ 
^PT'/U+yl/S^a-To Rl6<t Rl7i:tf7'/U*U>g ; & 

*M/g> ^i/^/M-PT^u+ji/g. ->^pt 7 ;u*;US^ 

[0 0 6 3] ±IB— (IX) iCfctt^R^.R 17^23 
It^ge^S 1 ~6(1<07';U*;I/Si LTte. *^/l/S. 

i^/ug. yptr;us, -rvyptr/ug, n-^^U 
-rv^;u». ten-zr*lim. n-^>^/U». 



(14) 



ftmW- 10-239846 



T.i-)\,mimxm* lav ^»6<iixt<d->^p 

7^U*JUg£LT«v'?P7'peVl/g > 'stnlyf-lU 
i^P^*^/U»£W£::<!:#T-*a, tfSLX 
ttv"57P^>^US. i/^PA+'XHT'SS, R 16 . 
R i7#7*/U* UVSIlc J: y 5^lc^JUfiK-r Si§^<h L 

[0 0 6 4] Ris^^U+Zl/etLTti^^/US, X^ 
;US. ^p t^US*ffl46<!:-r 1 ~ 2 0 

^©T'^+zus^ -rv^ptr^Ss -rv^/us, t 

e r t-77iUB. **^V9 1 ;US^«!J«&«fr*»ttL 
fcKJWRl ~2 0<l©7 , yl/*/US*^f*Ct^# 

£7* ju*ji/s?& y % * 6 k# $ l < imm®. 4 ~ 1 5 
floitMS%is$*H&Lfc7 , ;i'*/i/S-?&«. 
*P7/b*;HtLm h'J7JU*p^^;us, K> 

*y>i>*nn: : ?)\,m*mis!>t-?z>w.m<Dmm®. 1 ~2 0 
<HO / ^ii/7;u*P7 7 ;i/*iUS^v '\?*7;i/*D-ry7 

t&LrcMm&i ~2 o<i©^;U7^5|-P7';u*;us*^ 

if«C ffCL<ttMSKl~1 6{lt7)lS83 
SSlMi»iSL/c^;U7;U?|-P7';U*/l/STS^. ^tt 
©7 7 ;l'*/USi: LTI*->? p^y^l/S. 5/* P'N+v' 

y;l/,*/l/-;Ug, h U^PT^xrt/^DJcdftJg&Si 

[0065] C <7>J: -5 &WK9^J<01&jm*<DSfln& 
lis #i«7* hU->*Xh»Oti«»^ 0. 1 
~2 0I1%^L<, *«tf«UB0; 5-15 

m°/<k Mies? $ l < it 1 ~ 1 0 aa%T*£%o 

[0 0 6 6] *^<D<X^7* r- Uv?X h$aj»lC 
lis ±IBtD«fc?fcftg?f§£SUJ-;mK*K J-XTOcfcdft^ 

[0 0 6 7] WT<D<J:dfc#f)llUt6&7tl^£8J<£iS§/5£ 

ffc#*T' 2 Sfi%WTT*«S y „ L < « 1 M% 

J-XTtf^tN, TctXtf S. I.Schlesinger.Photogr.Sci.E 
ng., 18, 387 (1974). T.S.Bal eta I, Polymer, 21, 423 (198 
0) miZMEm^JT^J-^L.^ *S1trFm4,069.055 
^, ID4, 069. 056 H Re 27, 992^, *§®¥3-140, 14 
0 *HPlcf3Kc7D7 7 V : Ex^Z J Jg, D.C.Necker etal.Macr 
omolecules. 17,2468(1984), C.S.Wen etal.Teh.Proc.Co 
nf. Rad. Curing ASIA, p478 Tokyo, Oct (1988) , SKSSfW 
114,069,055 ^\ H)4,069,056 ^WlZ.tZ&0)*X*-K? 

J.V.Crivello etal.Macromorecules, 10(6), 1307 
(1977) „ Chem.&;Eng. News, Nov. 28, p31 (1988) , KftHt 
Wmi04,143 *g«fFlg339,049 Him410.201 
#ii8¥2-150,848 ^^¥2-296, 514^l?lCfSe 



CD 3 -Kx J.V.Crivello etal, Polymer J. 17,7 
3(1985) , J.V.Crivello etal. J. Org. Chem.. 43, 3055 (19 
78) > W.R.Watt etal, J. Polymer Sci., Polymer Chem. E 
d., 22, 1789 (1984) , J.V.Crivello etal, Polymer Bui 
I., 14, 279 (1985) s J.V.Crivello etal,Macromorecules, 
14(5), 1141 (1981) , J.V.CrivelloetaU.PolymerSci.. 
Polymer Chem. Ed. , 17, 2877(1979), 0:^^^370,693 
^ ID3.902,114 IH233.567 ID297.443 ^ ID 
297,442 ^ *IHtf*m4,933,377 ^ [11161,811 ^ 
ID410,201 *K IH339.049 ^ 1114,760,013 IU4,73 
4,444 ^ IH2,833.827 ^ JS@!8ffS2, 904, 626 ^, 
IH3,604,580 ^\ 11)3,604,581 •^mdBe<D7.Jl/<hX'7 
i*JS, J.V.Crivello etal, Macromorecu I es. 10(6), 1307 
(1977) , J. V. Crivel lo etal, J. PolyraerSci. .Polymer C 
hem. Ed., 17,1047(1979) UlClBKO-t U/x-^LJg, 
C.S.Wen etal, Teh, Proc.Conf. Rad. Curing ASIA,p478 To 
kyo.0ct(1988) &\C%m,V>~r l\>V -V 1±.%M<D* -O U 
*H^fFM3,905,815 1t^BS46-4605 ^ ftf® 
BS48-36281*§, &m 03 55-32070^ ?#P^BS60-239736 
^ 1SI11BB61-169835 ^ 151180861-169837 * % ^BflBS 
62-58241 ^ ^0862-212401 ^ 1tl?80g63-7O243-5§-v 
^P^B863-298339 ^lC|BK©W^/ \n7>it&9l!, K. 
Meier etal. J. Rad. Curing, 13(4), 26(1986). T.P.Gillet 
al, Inorg. Chem. ,19.3007(1980). D. Astruc.Acc. Chem. Re 
s.. 19 (12). 377 (1896) . ^B8 3 F2-161445^tC!3e«>W 
«ft«/*«/\nyv<t*, S.Hayase etal, J. Polymer 

Sci., 25, 753 (1987), E.Reichmanis etal, J. Pholymer S 
ci..PolymerChem.Ed.,23. 1(1985), Q.Q.Zhu etal.J.Pho 
tochem. ,36.85,39,317(1987). B.Amit etal, Tetrahedro 
n Lett., (24)2205(1973), D. H.R.Barton etal, J. Chem So 
c, 3571 (1965), P.M.Collins etal,J.Chem.SoC.,Perkin 

1,1695(1975), M.Rudinsteineta I, Tetrahedron Lett.. 
(17), 1445(1975). J.W.Walker eta I J. Am. Chem. Soc, 11 
0,7170(1988), S.C.Busman etal, J. Imaging Technol.,1 
1(4). 191 (1985), H.M. Houlihan etal.Macormolecules,2 
1, 2001 (1988), P. M. Col I ins etal, J. Chem. Soc. , Chem. Com 
mun. , 532(1972), S. Hayase etal, Macromolecules, 18, 179 
9(1985), E.Reichmanis etal, J. Electrochem. Soc. , Sol i 
d State Sci. Techno I., 130 (6). F.M.Houlihan etal, Mac 
romolcules, 21, 2001 (1988), K«1^fF^0290, 750^, IHO 
46,083 IU156,535 ^. 111271,851 ^ (1)0,388,343 
JKS1tfFm3,901,710 11)4.181,531 IfSi 
BS60-198538 ?fg8BS53-133022 #H{ClBK©o-X 

tn^vi\,msmm*m?%mm£.m. m.tunooka 

etal, Polymer Preprints Japan, 35(8), 6. Berner etal, 
J. Rad. Curing, 13(4), W. J. Mi js etal, Coating Techno 
I., 55 (697), 45 (1983), Akzo , H.Adachi etal, Polymer 
Preprints. Japan, 37(3). ©WHS 1*^0199, 672^. IU8451 
5 ^. 111199,672 ^ 11044,115 IH0101, 122^, * 
@i|tfFS618, 564 IH4,371,605 ID4.431.774 
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*f, *#BiBB64-18143^ $$^¥2-245756^, 1t^F3-14 

oio9^iiicfSK(D-i'syx;U7*^.- H^cf^a^n* 

J*»«ILT^;U*V»*«*r«<b*«» *#MBS61-166 
544 ^f£lCfS«<D^X;U*><b^%£*lf 3> C <!: 

[0 0 6 8] £7c, dtlSCDftlCfcyg^^-r^S, 

it-Sty-. tztx.tf. M. E. Woodhouse eta I, J. Am. Chem. So 
c. 104, 5586(1982) , S.P.Pappas eta I, J. imaging Sc 
i.. 30(5), 218(1986) , S. Kondoetal.Makromol. Chem. . Ra 
pidComniun. ,9.625(1988), Y.Yamada etal, Makromol. C 
hem , 152, 153, 163 (1972) , J.V.Crivello etal.J.Polym 
erSci., Polymer Chem. Ed. , 17,3845(1979) , JKH^fF 
S3, 849, 137 ^, fflS^ffm3914407 ^, ?$B|BS63-266 
53^, ^^8355-1 64824 ^, 8862-69263^, ftNBB 
63-146038 ^ !f#BaBS63-163452 1#g|BS62-1 53853 . 
t?l?BBB63-146029 9«fcieiB0>1bdtt*JSVt«C t 

[0 0 6 9] N.R. Pi I lai. Synthesis, (1), 1(198 

0), A.Abad eta I, Tetrahedron Lett., (47)4555(1971), 
D.H.R. Barton etal, J. Chem. Soc. , (0 , 329(1970) , JKS 
^fFlg3,779,778 ftflltttfft126. 712 JHtldBKO) 

mz j: y »*^T*ib£*h , t>flBST.*c 

[0 0 7 0] ±BffjOTttttS1£yM$fctttta*MM>!!R 

(i) hy/\D/*/i/»#B»L7VFi3-*sc (pag 
D T'&-&ftz**w-iismm#zrcte—mt (pa 
g 2 ) T-s*n« s - h y 7«;>iw 1 

[007 1] 
Ht2 0] 



,202 



R 



.c c 

201" ^o' v 



(PAG1) 



C(Y) 3 



(Y) 3 C « «V) 3 
(PAG2) 



[0 0 7 2] 5£<f>, R201 (ifi&fc L < liifcfi&CO:/* 'J 
-/US, T/U^-ZUS, R202 liHSI'tL <ti*SSSO 
7 7 y-;l/S, 7 7 /U^-/l/S, T'/U+ZUS, -C (Y) 3 £ 
L46-r„ YttttXIS(?$K:(iA]RJB[?&9ir. JMtttlC 



[0073] 
Hb2 1] 



CI 



CH 3 



CH 3 0 



N— N 

CH=CH-C^ C-CCI3 
CPAG1-1) 

CH = CH - C 0 - CCJ3 
(FAGl-2) 

N — N 

// l\ 

CH=CH-C C-CBr 3 

°' 
(PAG1-3) 



(n)C 4 H 9 0 



CH=CH-C %o ^C-CCl 3 
(PAG1-4) 




CH = CH-C Vo ^C-CCI 3 
(PAG1-5) 



CH==CH "^^^o^"" CCi3 

(PAGl-6) 
N — N 

Q . CH=CH^C Xo >-CCl 3 




(PAGl-7) 



CH=CH 



= CH-C C-CCI3 



(PAG1-8) 



[0 0 7 4] 
Hb2 2] 



(16) 
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CC1 3 

XI 

CI3C N^ccia 
(PAG2-1) 



0CH3 



XI 

CI3C N CCI3 
(PAG2-2) 




CI3C n^cci 3 




II 
CI3C N CCI3 

(PAG2-5) 




CI 3 C' " N CCI3 
(PAG2-7) 



[0075] 
[<b2 3] 



CH = CH 

II 
CI3C N^CC1 3 
(PAG2-9) 




CH = CH 



C1 3 C^ N< ^ CC1 3 
(PAG2-10) 




XI 

CI3C n^cci 3 

(PAG2-4) 



OCH3 




COCH3 



II 

C1 3 C * CCI3 
(PAG2-6) 



OCH 3 



CH=CH 



CI3C 



N*^CCI 3 
(PAG2-8) 

,1 



At 



V 



R 203 
R 204 >S + Z" 



Ar< 



(PAG3) 



,205 



(PAG4) 



[0076] (2) TIBO-fiSSC (PAG3) T'S* 

^3-K-r>Zx^ Sfcti— ®SC (PAG 4) T'S* 

[0077] 
Nt2 4] 



[0 0 7 8] iS*. A r 1 . A r 2 (iS^JifiicBMIt 
JfiSiLTti, 7'/U+;US> /\P7»/b*Jl/g. i^P/* 

ft [0 0 7 9] R203 N R204 , R 205 It&Az&iUz. W 

ft &'$>L<i**W&<DTJl'*llM. T>J-lVm*7ji-?<, » 

^HSSStLTtt. 7*U-JUglCttLTtt8!iilSn~8 



[0 0 8 0] Z- «j!t7 , -*>S^U CF3 SO3- 
203 % R204 s R 205 ay^Oi 2 OfcJttfA r 1 . A r 

[0 0 8 1 ] 
Hb2 5] 

0~" 1+ ~0 CF3SO3- 
(PAG3-1) 



I+ ~Vy-0CH 3 CF3SO3- 
(PAG3-2) 



0 2 N . 




CF3SO3 ■ 



N0 2 

(PAG3-3) 



(PAG3-4) 

H3CH >-I + ' 

(PAG3-5) 



N0 2 CF 3 S0 3 ' 



CH 3 CP 3 S0 3 - 



(PAG3-6) 



CF3SO3 *" 



(18) 
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[0 0 8 3] 
Hb2 7] 



^)C7H 15 -^^I + ^^(n)C7H i5 CF3SO3/ 
CPAG3-7) 



C1 ^C >— J— CI CF3SO3' 
CPAG3-8) 



F3 ° X^^^G^^ 3 CF3S ° 3 ~ 

(PAG3-9) 

^ CF3SO3- 
H3COOC COOCH3 
(PAG3-1D) 



CI 



^^-I + -^^-Ci CF 3 S0 3 ' 
(PAG3-11) 



IBU \_/ 1 + \_/ CF3SO3 • 
(PAG3-12) 



(19) 
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r 



(PAG3-13) 




CF3SO3- [0084] 
3 3 Hb2 8] 



+y^( CF 3 S0 3 ' 
CI . 

(PAG3-14) 



F F 




(PAG3-16) 
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[0 0 8 5] 
Hk2 9] 



(O) 



3 

(PAG4-1) 
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CLAIMS 



[Claim(s)] 

[Claim 1] The positive type photoresist constituent characterized by containing the resin which has in 
intramolecular the ester group expressed with the following general formula . [I], and disassembles according to an 
operation of an acid, and the solubility over an alkali solution increases, and the compound which generates an acid 
by the exposure of an activity beam of light or a radiation. 
[Formula 1] 




among a formula, R1 -R4 may be the same, or it may differ, and expresses a hydrogen atom or an alkyl group, m 
expresses 1 or 2. 

[Claim 2] The positive type photoresist constituent according to claim 1 characterized by being resin which 
disassembles according to an operation of an acid and the solubility over an alkali solution increases, including the 
repeat structural unit by which said resin is equivalent to the monomer shown by the following general formula [II]. 
[Formula 2] 




(R1 -R4 and m are synonymous with a thing according to claim 1 among a formula.) R5 A hydrogen atom or a methyl 
group is expressed. A expresses the radical which combined these [ one radical chosen from single bond, an 
alkylene group, a permutation alkylene group, a ether group, a thioether radical, a carbonyl group, an ester group, an 
amide group, a sulfonamide radical a urethane group, and an urea radical, or ] two or more. 

[Claim 3] The positive type photoresist constituent according to claim 1 or 2 characterized by said resin including 
the repeat structural unit which has an aliphatic-cyclic-hydrocarbon part further. 

[Claim 4] The positive type photoresist constituent according to claim 1 to 3 characterized by said resin including 
the repeat structural unit which has the radical which an operation of an acid decomposes [ radical ] further and 
increases the solubility in the inside of an alkali developer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the positive type photoresist constituent with which the 
pattern in which the resist pattern which is high sensitivity in detail and was excellent about the suitable positive 
type photoresist constituent was obtained when [ which it says is 1 70nm - 220nm also an activity beam of light or a 
radiation, and in it ] exposure processing was carried out with light with short wavelength very much, and the 
adhesion with a substrate was excellent is obtained. 
[0002] 

[Description of the Prior Art] In recent years, in the Field of the various electron device manufactures which need 
micro processing, such as a semiconductor device, the demand about the more and more densrfication of a device 
and high integration is increasing. The military requirement to the photography technique for realizing detailed- 
ization of a pattern in connection with this has reached to an extreme of severity, bearing a wing of this detailed- 

ized technique — a photoresist — high — resolution izing — it is — moreover, exposure light — short 

wavelength — it is-izing. 

[0003] Generally, the resolution (Res) of optical system can be expressed, Rayleigh's formula (for a process factor 
and lambda, the wavelength of the exposure light source and NA are [ k ] numerical aperture of a lens), i.e., Res = k- 
lambda/NA. in order to make reappearance line breadth small, to resolve a detailed pattern from this formula, and to 
acquire high resolution namely,, it turns out that what is necessary is just to shorten wavelength at the time of 
exposure. To be sure, exposure wavelength shifts to g line (436nm) of a high pressure mercury vapor lamp, and i line 
(365nm) with contraction of the minimum reappearance line breadth, and the device manufacture which used the 
KrF excimer laser (248nm) further is considered. And to the further micro processing, promising ** of the use of ArF 
(193nm) is carried out also in the short wave excimer laser. 

[0004] If an eye is moved to the direction of the photoresist exposed by short wave Nagamitsu, high integration by 
the multilayer-resist system more than not the monolayer resist that has led to manufacture-ization conventionally 
but two-layer [ using surface lithography ] is also considered. However, complicated-ization of the process which 
has so far obstructed utilization of a multilayer resist is still a problem. Moreover, primarily, that a gas life is short in 
the case of excimer lasers including a KrF excimer laser, and since the aligner itself is expensive, if it is necessary 
to raise the cost performance of laser, it is made general. 

[0005] It is the so-called chemistry magnification mold resist to which having replied to this became in use from the 
KrF excimer laser exposure application. A chemistry magnification mold resist is the structure of an acid being 
generated from the photo-oxide generating agent which recognizes the amount existence of catalysts in a. system 
by exposure, desorbing the protective group of a binder or the alkali fusibility radical of a low molecular weight 
compound in catalytic reaction with the acid of the amount of catalysts, and securing the soluble discrimination to 
an alkali developer. Since a chemistry magnification mold resist uses the acid generated by the photoreaction in 
catalytic reaction, it can expect high sensitivity-ization. 

[0006] Generally a chemistry multiplier system resist can be divided roughly into three kinds, the common-name 
two-component system, a 2.5 component system, and 3 component system. The two-component system has 
combined a photo-oxide generating agent and binder resin. This binder resin is resin which has in intramolecular the 
radical (it is also called an acidolysis nature machine) which an operation of an acid decomposes [ radical ] and 
increases the solubility in the inside of the alkali developer of resin. A 2.5 component system contains the low 
molecular weight compound which has an acidolysis nature machine further in such the two-component system. 3 
component system contains a photo-oxide generating agent alkali fusibility resin, and the above-mentioned low 
molecular weight compound. 

[0007] However, when exposure light became short wavelength, a new problem arose. That is, in a photoresist, the 
material with sufficient transparency has trouble in dry etching resistance to light with short wavelength. The 
material with sufficient dry etching resistance is the trouble that transparency is bad. Coexistence of dry etching 
resistance and transparency is the performance issue of the binder resin in a photoresist layer fundamentally. There 
are novolak resin and Pori p-hydroxystyrene as a binder. Novolak resin has use large as alkali fusibility resin for i 
line resists, and Pori p-hydroxystyrene has use as a base polymer for KrF excimer laser resists. These do not 
become a big problem as long as light with long wavelength is used. In the case of light with short wavelength, it 
differs. In the wavelength field of 1 70nm - 220nm. it has high optical density, and especially the above-mentioned 
resin cannot use these as a matter of fact directly as usual. For this reason, it has optical high transparency and 
looked forward to development of resin also with high dry etching resistance. 

[0008] There is a method of introducing for example, an aliphatic-cyclic-hydrocarbon part into resin in one of the 
general replies to this problem. Moreover, there is also a method of using the 1 naphthalene frame of an aromatic 
compound. There are many examples of a report about filling the request of both which are called optical 



http:/ / wvm4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/06/09 



JP.10-239846.A [DETAILED DESCRIPTION] 



2/29 ^— v 



transparency and dry etching resistance by installation of an aliphatic-cyclic-hydrocarbon part especially. For 
example, there are Journal of Photopolymer Science and technology vol.3, p439, 1992., etc. 

[0009] It passes further, the Tokiyasu quality is also influenced and it is [ sensibility and resolution resolution and ] 
especially important what on the other hand, is chosen as an acidolysis nature machine in the resin containing an 
acidolysis nature machine. [ of a resist ] Until now, as an acidolysis nature machine which protects carboxylic-acid 
radicals, acetal ester, such as the 3rd class alkyl ester, such as t-butyl ester, and tetrahydropyranyl ester, 
-ethoxyethyl ester, is mainly reported. However, t-butyl ester group has the difficulty that the desorption capacity by 
the generated acid is low, and ** and sensibility will fall. Conversely, it was easy to decompose also in ordinary 
temperature, and tetrahydropyranyl ester, ethoxyethyl ester, etc. were holding the big problem in stability with the 
passage of time. Moreover, although JP,5-346668,A was performing the proposal which uses a 3-oxocyclohexyl 
ester group as an acidolysis nature machine, it was not necessarily a satisfying object in respect of sensibility. Thus, 
it was not necessarily clear in how the acidolysis nature machine which protected the carboxylic acids which are 
satisfied with coincidence of sensibility and preservation stability with the passage of time in a photoresist should be 
designed. Moreover, in the resist pattern obtained, in order to make reappearance line breadth small and to resolve a 
detailed pattern, sufficient adhesion to the substrate of not only the above-mentioned property but the obtained 
detailed pattern is needed. When this adhesion is insufficient even if a detailed pattern is obtained, it may separate. 
[0010] 

[Problem(s) to be Solved by the Invention] Therefore, to the light of the wavelength field of 1 70nm - 220nm, 
especially the purpose of this invention is suitable enough, and is to offer the positive type photoresist constituent 
in which the resist pattern profile which is high sensitivity and is obtained to light was excellent in, and the adhesion 
with a substrate was excellent. 
[0011] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly with careful attention to many above- 
mentioned properties, by using the resin which has the radical which has specific structure, this invention persons 
found out that the above-mentioned purpose was solved splendidly, and resulted in this invention. That is, the 
following configuration can attain the above-mentioned purpose, 

(1) The positive type photoresist constituent characterized by containing the resin which has in intramolecular the 
ester group expressed with the following general formula [I], and disassembles according to an operation of an acid, 
and the solubility over an alkali solution increases, and the compound which generates an acid by the exposure of an 
activity beam of light or a radiation. 
[0012] 
[Formula 3] 




[0013] among a formula, R1 -R4 may be the same, or it may differ, and expresses a hydrogen atom or an alkyl group, 
m expresses 1 or 2. 

(2) A positive type photoresist constituent given in the above (1) characterized by being resin which disassembles 
according to an operation of an acid and the solubility over an alkali solution increases, including the repeat 
structural unit by which said resin is equivalent to the monomer shown by the following general formula [II]. 
[0014] 
[Formula 4] 




[0015] (R1 -R4 and m are synonymous with a thing given in the above (1) among a formula.) R5 A hydrogen atom or 
a methyl group is expressed. A expresses the radical which combined these [ one radical chosen from single bond, 
an alkylene group, a permutation alkylene group, a ether group, a thioether radical, a carbonyl group, an ester group, 
an amide group, a sulfonamide radical, a urethane group, and an urea radical, or ] two or more. 

(3) The above (1) characterized by said resin including the repeat structural unit which has an aliphatic-cyclic- 
hydrocarbon part further, or a positive type photoresist constituent given in (2). 

(4) A positive type photoresist constituent given in either of aforementioned (1) - (3) characterized by said resin 
including the repeat structural unit which has the radical which an operation of an acid decomposes [ radical ] 
further and increases the solubility in the inside of an alkali developer. 

[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. R1 -R4 in a general formula [I] As a 
shown alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an isopropyl group, 
butyl, an isobutyl radical, and sec-butyl, are desirable, are a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and butyl more preferably, and are a methyl group and an ethyl group still more preferably, m 
expresses 1 or 2 and is 1 preferably. 

[001 7] As parent resin in the resin containing the radical shown by the above-mentioned general formula [I], as long 
as the effectiveness of this invention is acquired, which thing may be used. In this invention, resin including the 
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repeat structural unit which is equivalent to the monomer shown by the above-mentioned general formula [II] as 
resin containing the radical shown by the general formula [I] is desirable. This resin can be obtained by carrying out 
the radical polymerization of the monomer shown for example, by the above-mentioned general formula [II]. 
[0018] As A in the above-mentioned general formula [H], they are one radical chosen from single bond or an 
alkylene group, a permutation alkylene group, a ether group, a thioether radical, a carbonyl group, an ester group, the 
amide group, the sulfane amide group, the urethane group, and the urea radical, or the radical combined two or more. 
The radical shown below can be mentioned as the alkylene group of A, and a permutation alkylene group. 
[0019] 
{Formula 5] 

R 

T 

FT 

[0020] R, FT: A hydrogen atom, an alkyl group, a permutation alkyl group, a halogen atom, a hydroxyl group, or an 
alkoxy group is expressed, and even if both are the same, they may differ. As an alkyl group, low-grade alkyl groups, 
such as a methyl group, an ethyl group, a propyl group, an isopropyl group, and butyl, are a methyl group, an ethyl 
group, a propyl group, or an isopropyl group desirable still more preferably here. As a substituent of a permutation 
alkyl group, a. hydroxy! group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, the thing 
of 1-4 carbon numbers, such as a methoxy group, an ethoxy radical, a propoxy group, and a butoxy radical, can be 
mentioned, n expresses the integer of 1-10. 

[0021] One radical chosen also in the above as A from single bond or an alkylene group, a permutation alkylene 
group, a ether group, the ester group, the amide group, the urethane group, and the urea radical or especially the 
radical combined two or more is desirable. Here, as an alkylene group and a permutation alkylene group, the alkylene 
group of 1-4 carbon numbers is desirable, and a methylene group, ethylene, a propylene radical, a butytene radical, a 
methylation methylene group, a dimethyl permutation methylene group, methylation ethylene, dimethyl permutation 
ethylene, a methylation propylene radical, and a dimethyl permutation propylene radical are specifically mentioned. 
The monomer expressed with general formula [II— A] - [II-I] as a desirable thing below among the monomers shown 
by the general formula [IE] can be mentioned. 
[0022] 
[Formula 6] 
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[0023] 
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[0024] In the above-mentioned general formula, R1 -R5, R, R\ and n and m are respectively synonymous with the 
above, p expresses the number of 1-3. The example of the monomer shown by the general formula [II] below is 
shown. However, these do not limit the contents of this invention. 
[0025] 
[Formula 8] 



http://ww^v4.ipdl.ncipi.gojp/cgi-bin/tran_web,cgi_eije 



2006/06/09 



JP.10-239846.A [DETAILED DESCRIPTION] 5/29 ^—v 

H 

H.,C = < 



C-0-< I tll-A-l] 

6' V° 



- ,CH 3 
-H Z C=C 



>-0 




0 

H 



H 2 C = C 



0 



CH 3 



H 



UJ-A-2] 



0 

H H 3 C 
H 2 C-< >^ 

6' V° 

0 

, CH 3 HX 

H 2 C=C 

£-0-< 1 [II-A-1] 



UI-A-5J 



H 2 C - C j — \ 

C-0-( > [U-A-fi] 



H 2 C=C 

C-O-CHXH,-- C- 0 -< X Hi -13-1 j 

CH : , 

HX=C 



C-0-CH 2 CH 2 ~C-0-<Pj [1I-B-2] 

o o V" 



[0026] 
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[0029] 
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[0031] The monomer shown by such general formula [II] is the carboxylic acids and 2-hydroxy lactone which have in 
intramolecular the carbon-carbon double bond in which a radical polymerization is possible Angrew.Chem.intEd.Engl., 
1978, 17, and 522 It is compoundable by making the carboxylic-acid chloride and 2-hydroxy lactone which esterify 
or correspond by the approach of a publication react under a basic condition. 

[0032] As for the resin in the positive type photoresist constituent of this invention, it is desirable to include the 
repeat structural unit which has an aliphatic-cyclic-hydrocarbon part in intramolecular with the radical shown by the 
above-mentioned general formula [I]. Thereby, the dry etching resistance of a positive type photoresist can be 
raised. As a repeat structural unit which has an aliphatic-cyclic-hydrocarbon part in intramolecular, it is the 
following general formula [III], for example. Or the repeat structural unit shown by [IV] can be mentioned. 
[0033] 

[Formula 14] 

. R5 



~(CH 2 -C}- 
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C-O— R 6 
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[0034] 
[Formula 15] 
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[0035] General formula [HI] Inner R6 It is a univalent aliphatic-cyclic-hydrocarbon radical. Specifically, an 
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adamanthyi radical, a 2-methyI-2-adamanthyl radical, a norbomyl radical, a BORONIRU radical, an isoboronyl radical. 

a tricyclo deca nil radical, a JISHIKURO pentenyl radical, the Novo Renan epoxy group, a menthyl radical, an iso 

menthyl radical, a neomenthyl radical, etc. can be mentioned. The inside of a general formula [IV], and R7 It is the 
^connection radical which has a divalent aliphatic-cyclic-hydrocarbon part G is -COOH. -OH. and -COOR8. Or - 

OR8 It expresses. R8 The 3rd class alkyl group, a tetrahydropyranyl group, a tetrahydrofuranyl radical, -CH2 OR9, or 

-CH(CH3) OR9 It expresses. R9 An alkyl group is expressed. R5 It is synonymous with the above. R7 As an 
" aliphatic-cyclic-hydrocarbon part included in a connection radical, the following structures can be mentioned, for 

example. 
-[0036] 

[Formula 16] 




[0037] Moreover. R7 which connects G sets with the above-mentioned aliphatic-cyclic-hydrocarbon part an ester 
group, or the above-mentioned aliphatic-cyclic-hydrocarbon part As an inner connection radical, single bond is 
sufficient, and the radical which combined one radical chosen from an alkylene group, a ether group, a thioether 
radical, a carbonyl group, an ester group, an amide group, a sulfonamide radical, etc. or two or more can be 
mentioned. 

[0038] - COOR8 A radical or -OR8 R8 in a radical The 3rd class alkyl groups, such as t-butyl and t-amyl group, a 
tetrahydropyranyl group, A tetrahydrofuranyl radical and -CH(CH3) OCH2 CH3 Radical, - CH(CH3) OCH2 CH2 
(CH3) 1-aIkoxy ethyl groups, such as a radical, and -CH2 OCH3 A radical and -CH2 OCH2 CH3 The substituent 
decomposed according to an operation of acids, such as alkoxy methyl groups, such as a radical, is expressed. 
[0039] Among the above-mentioned resin, three-mol % - 60~mol% of the content of the repeat structural unit 
containing the radical shown by the general formula [I] is desirable to all repeat units, and is five-mol % - 50-mol % 
more preferably. In the case of below 3 mol %, the effectiveness of this invention is hard to be discovered and is not 
desirable. If 60-mol % is exceeded, dry etching resistance becomes easy to deteriorate and is not desirable. 97-40- 
mol% of the content in the resin of the repeat structural unit which has an aliphatic-cyclic-hydrocarbon part in 
intramolecular is desirable to all repeat units, and is 95-50-mol % more preferably. 

[0040] As for the resin concerning above-mentioned this invention, it is desirable to contain the radical (for it to 
also be called an acidolysis nature machine) which an operation of an acid decomposes [ radical ] and increases 
solubility in an alkali developer in addition to the radical further shown by the general formula [I] and the repeat 
structural unit which has an aliphatic-cyclic-hydrocarbon part. Thereby, the improvement effectiveness in sensibility 
becomes much more remarkable. As such an acidolysis nature machine, above-mentioned -COOR8. -OR8, a 3- 
oxocyclohexyl radical, or a 2-oxocyclohexyl radical is desirable. Specifically, the. repeat structural unit equivalent to 
the following existing monomers is mentioned. 

[0041] For example, t-butyl acrylate, t-butyl methacrylate, t-amyl acrylate, t-amyl methacrylate, tetrahydrofuranyl 
acrylate, tetrahydrofuranyl methacrylate, Tetrahydropyranyl acrylate, tetrahydropiranyl methacrylate, Alkoxy methyl 
acrylate, alkoxy methyl methacrylate. 1 -alkoxy ethyl methacrylate, 3-oxocyclohexyl acrylate, 3-oxocyclohexyl 
methacrylate, 2-oxocyclohexyl acrylate, 2-oxocyclohexyl methacrylate, etc. can be mentioned. 
[0042] The repeat structural unit which has the radical shown by existing acidolysis nature machine / above- 
mentioned general formula [I] in the content of the repeat structural unit based on the monomer which has such an 
existing acidolysis nature machine among the above-mentioned resin = 6/1 or less is 3/1 or less desirable still more 
preferably. Since the effectiveness of this invention will not fully be discovered if this value exceeds 6/1, it is not 
desirable. 

[0043] Although the effectiveness of this invention can repeat the still more nearly following monomers and can 
make such resin they carry out copolymerization as a unit within limits obtained effectively, it is not limited to these. 
Thereby, fine tuning of the adhesion to the substrate of the engine performance required of said resin, the solubility 
over (1) spreading solvent. (2) film-production nature (glass transition point), (3) alkali development property, (4) 
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****** (relative-degree-ofHntimacy aquosity, alkali fusibility radical selection), and (5) unexposed parts and (6) dry- 
etching resistance ** is attained especially. 

[0044] The compound which has one addition polymerization nature unsaturated bond chosen from acrylic ester, 
methacrylic ester, acrylamides. methacrylamide. an allyl compound, viny! ether, and vinyl ester as such a 
copolymerization monomer, for example can be mentioned. 

[0045] Specifically For example, acrylic ester, for example, alky! (carbon atomic number of alkyl group has desirable 
-thing of 1-10) acrylate for example, a methyl acrylate. an ethyl acrylate, and acrylic-acid propyl — Acrylic-acid 
amyl, acrylic-acid cyclohexyl, acrylic-acid ethylhexyl. Acrylic-acid octyl, acrylic-acid-t-octyl. chlorethyl acrylate, 2- 
hydroxyethyl acrylate 2, 2-dimethyl hydroxypropyl acrylate, 5-hydroxy penty I acrylate, trimethylol propane 
monoacrylate, pentaerythritol monoacrylate, benzyl acrylate, methoxybenzyl acrylate, furfuryl acrylate, 
tetrahydrofurfuryl acrylate, etc.; 

[0046] methacrylic ester (for example, methyl methacrylate — ). for example, alkyl (carbon atomic number of aikyl 
group has desirable thing of 1-10.) methacrylate Ethyl methacrylate, propyl methacrylate, isopropyl methacrylate, 
Amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, Benzyl methacrylate. KURORU benzyl 
methacrylate, octyl methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxy butyl methacrylate, 5-hydroxy pentyl 
methacrylate, 2, and 2-dimethyl-3-hydroxypropyl methacrylate, Trimethylol propane mono-m etna cryl ate, 
pentaerythritol mono-methacryiate, furfuryl methacrylate, tetrahydrofurfuryl methacrylate, etc.; 
[0047] Acrylamides, for example, acrylamide, N-alkyl acrylamide, (As an alkyl group, there are the thing of the 
carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, a propyl group, butyl, t-butyl, a heptyl 
radical, an octyl radical, a cyclohexyl radical, a hydroxyethyl radical, etc.) N and N-dialkyl acrylamide (as an alkyl 
group, there are the thing of the carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, butyl, an . 
isobutyl radical, an ethylhexyl radical, a cyclohexyl radical, etc.) N-hydroxyethyl-N-methylacrylamide, N-2- 
acetamidoethyl-N-acetyl acrylamide, etc.; 

[0048] Methacrylamide, for example, methacrylamide, N-alkyl methacrylamide (as alkyl group, there are thing of 
carbon atomic numbers 1-10, for example, methyl group, ethyl group, t-butyl, ethylhexyl radical, hydroxyethyl radical, 
cyclohexyl radical, etc.), N, and N-dialkyl methacrylamide (there are an ethyl group, a propyl group, butyl, etc. as an 
alkyl group.), N— hydroxyethyl— N— methyl methacrylamide. etc.; 

[0049] An allyl compound, for example, allyl ester, allyloxy ethanol (for example, an acetic-acid allyl compound, allyl 
caproate, a caprylic-acid allyl compound, a lauric-acid allyl compound, a palmitic-acid allyl compound, a stearin acid 
allyl compound, allyl benzoate. an acetoacetic-acid allyl compound, a lactic-acid allyl compound, etc.), etc.; 
[0050] vinyl ether (for example, hexyl vinyl ether — ), for example, alkyl vinyl ether Octyl vinyl ether, DESHIRU vinyl 
ether, ethylhexyl vinyl ether, Methoxy ethyl vinyl ether, ethoxyethyl vinyl ether, KURORU ethyl vinyl ether, The 1- 
methyl -2. 2-dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, Hydroxyethyl vinyl ether, diethylene-glycol vinyl 
ether, Dimethylaminoethyl vinyl ether, diethylamino ethyl vinyl ether, butylamino ethyl vinyl ether, benzyl vinyl ether, 
tetrahydrofurfuryl vinyl ether, etc.; 

[0051] Vinyl ester, for example, vinyl butyrate, vinyl iso butyrate, vinyl trimethyl acetate, vinyl diethyl acetate, vinyl 
, BARETO, vinyl caproate, vinyl KURORU acetate, vinyl dichloro acetate, vinyl methoxy acetate, vinyl butoxy acetate, 

vinyl acetoacetate, vinyl lactate, vinyl-beta-phenyl butyrate, vinyl cyclohexyl carboxylate, etc.; 
[0052] itaconic-acid dialkyl; (for example, dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, etc.) — the 
dialkyl ester (for example, dimethyl MARERETO, dibutylfumarate, etc.) of a maleic acid or boletic acid, or monoalkyl 
ester; — there are an acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, a maleic anhydride, 
maleimide. acrylonitrile. a methacrylonitrile. MAREIRO nitril, etc. In addition, what is necessary is just the 
unsaturated compound of the repeat unit containing the radical which a general formula [I] expresses, and 
copolymerizable addition polymerization nature. As for the content in the resin of the repeat unit based on the 
further above monomers, less than [ 99 mol % ] is desirable to the total number of mols of the repeat structural unit 
which has the repeat structural unit shown by the general formula [I], and an aliphatic-cyclic-hydrocarbon part, and 
it is less than [ 80 mol % ] preferably [ it is more desirable and ] to a 90 mol % less or equal and a pan. Since the 
effectiveness of this invention will not fully be discovered if 99-mol % is exceeded, it is not desirable. 
[0053] If it considers as the above-mentioned resin, the following general formulas [V] can show. However, the 
contents of this invention are not limited to this. 
[0054] 

[Formula 17] 




[0055] Rt -R7, A, and G are synonymous with the above among the above-mentioned formula [V]. 

The R 10:3rd class alkyl group, a tetrahydropyranyl group, a tetrahydrofuranyl radical, an alkoxy ethyl group, an 

alkoxy methyl group, a 3-oxocyclohexyl radical, and a 2-oxocyclohexyl radical are expressed. 

R11: Express a methyl group, an ethyl group, a propyl group, an iso-propyl group, or n-butyl. 
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a: 5-80b:O-70c:O-95d. e, f: Express 0-50 a+d>=5, b+c>=40, a+d>=5, and a+b+c+d+e+f=100 respectively. 
[0056] The weight average molecular weight of the resin concerning above-mentioned this invention is 2,000- 
200,000 preferably. Since development nature will deteriorate or viscosity will become very high if weight average 
molecular weight exceeds 200,000 not much preferably, since degradation of thermal resistance or dry etching 
resistance is seen less than by 2,000, the result which is not not much desirable — film production nature 
deteriorates — is produced. 

•[0057] The resin concerning this invention is compoundable by the usual approaches including the radical 
polymerization which makes an azo compound etc. an initiator. The positive type photoresist constituent of this 
invention mainly contains the above resin and photo-oxide generating agents. The addition in the whole constituent 
of the above resin is 50 - 97 % of the weight preferably 40 to 99% of the weight among [ ail ] resist solid content. 
[0058] Next the photo-oxide generating agent in the positive type photoresist constituent of this invention is 
explained. A photo-oxide generating agent needs to fulfill two properties. That is, it is the transparency over (1) 
exposure light, and photodegradable [ for securing (2) resist sensibility (however, when there being no optical bleach 
nature) / sufficient ]. However, although the present condition is that the molecular design guide which fills such a 
consistent requisite is not clear in, the following examples can be given, for example. That is, the aliphatic series 
ARUKI sulfonium salt which have the 2-oxocyclohexyl radical of a publication, and N-hydroxysuccinimide sulfonate 
can be mentioned to JP,7-25846,A, JP.7-28237.A, JP.7-92675A and JP.8-27102.A. further — 
J.Photopolym.Sci.Technol., Vol 7, No3, and p 423 (1994) etc. — there is a publication and the compound expressed 
with the sulfonium salt which can be shown by the following general formula (VI), the JISURU phons which can be 
shown by the following general formula (VH), and the following general formula (VIII) can be mentioned. 
[0059] 
[Formula 18] 




Ri2— SOfcSOa— R 13 (vii) 

R 14 -S02— C S02-R 15 (VIII) 

N 2 

[0060] Here, R12-R15 express an alkyl group and an annular alkyl group respectively, these may be mutually the 
same or may differ. Moreover, the N-hydroxy maleimide sulfonate shown by the following general formula (IX) is 
suitable. 
[0061] 

[Formula 19] 
R is> 

N-O— SO s — R, 8 (IX) 




[0062] R16 and R17 may be the same, or may differ from each other, and express a hydrogen atom, the alkyl group 
of 1-6 carbon numbers, or a cycloalkyl radical here. R16 and R17 may join together through an alkylene group, and 
may form the ring. R18 expresses an alkyl group, a perfluoro-alkyl group, a cycloalkyl radical, or a camphor 
substitution product. Such N-hydroxy maleimide sulfonate especially is desirable in respect of photosensitivity. 
[0063] As an alkyl group of 1 — 6 carbon numbers in R16 and R17 in the above— mentioned general formula (IX), a 
methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl, an isobutyl radical, tert-butyl, n-pentyl 
radical, and n-hexyl group can be mentioned. Especially, a methyl group, an ethyl group, and a propyl group are 
desirable, and a methyl group and its ethyl group are still more desirable. As a cycloalkyl radical of six or less carbon 
numbers, a cyclo propyl group, a cyclopentylic group, and a cyclohexyl radical can be mentioned. They are a 
cyclopentylic group and a cyclohexyl radical preferably. When R16 and R17 form a ring mutually with an alkylene 
chain, the case where a cyclohexyl radical, a norbomyl radical, and a tricyclo deca nil radical are formed, for example 
etc. can be mentioned [ ****** ]. 

[0064] The alkyl group of 1-20 branched carbon numbers which make the start a methyl group, an ethyl group, the 
alkyl group of 1-20 carbon numbers of the shape of a straight chain which makes a propyl group the start, an 
isopropyl group and an isobutyl radical, tert-butyl. and a neopentyl radical as an alkyl group of R18 can be 
mentioned. It is the straight chain of 1-16 carbon numbers, or the branched alkyl group preferably, and they are the 
straight chain of 4-15 carbon numbers, or the branched alkyl group still more preferably. As a perfluoro-alkyl group, 
the perfluoro-alkyl group of 1-20 carbon numbers of the straight chain which makes a trifluorom ethyl radical and a 
pentafluoro ethyl group the start, and the perfluoro-alkyl group of 1-20 branched carbon numbers which make the 
start a heptafluoro isopropyl group and nona fluoro tert-butyl can be mentioned. They are the straight chain of 1-16 
carbon numbers, or the branched perfluoro-alkyl group preferably. A two or more annular alkyl group like the annular 
alkyl group of the shape of a monocycle like a cyclopentylic group and a cyclohexyl radical as an annular alkyl group, 
the Di Khalil radical and a norbornyl radical, and a tricyclo deca nil radical can be mentioned. 

[0065] The addition in the constituent of such a photo-oxide generating agent has the inside of the total solids of a 
positive type photoresist constituent, and 0.1 - 20 desirable % of the weight, and it is 1 - 10 % of the weight still 
more preferably 0.5 to 1 5% of the weight more preferably. 
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[0066] In the positive type photoresist constituent of this invention, the following photo-oxide generating agents 
may be used together besides the above photo-oxide generating agents. 

•[0067] The addition in the constituent of the photo-oxide generating agent in which the following concomitant use is 
possible is 2 or less % of the weight in the solid content of the whole positive type photoresist constituent and its 1 
'or less % of the weight is still more preferably good. For example S.I.Schlesinger. Photogr.Sci.Eng., 18,387 (1974), T. - 

- S.Bal etal, Polymer, and 21,423 (1980) etc. — the diazonium salt of a publication — U.S. Pat No. 4,069,055 — said 
- — 4,069,056 A number and ** R e No. 27,992 Japanese Patent Application No. 3-140.140 17 Ammonium salt given in 

a number etc., D.C.Necker etal, Macromolecules, 2468 (1984), C. S.Wen etal, Teh, Proc.Conf.Rad.Curing ASIA, p478 
.Tokyo, and Oct (1988). U.S. Pat. No. 4.069,055 — said — 4,069,056 phosphonium salt given in a number etc. — J. 
V.Crivello etal, Macromorecules, 10 (6), 1307 (1977), Chem.&Eng.News, Nov.28. and p 31 (1988), Europe patent 
104,143rd a number and U.S. Pat. No. 339,049 — said — the 410,201st a number — Iodonium salt given in JP.2- 
150.848A JP.2-296.514A etc.. J. — V.Crivello etal and Polymer J. — 17 and 73 (1985) — J. V.Crivello 
etal.J.Org.Chem., and 43 and 3055 (1978). W. R.Watt etal, J.Polymer Sci., Polymer Chem.Ed., and 22 and 1789 (1984), 
J. V.Crivello etal, Polymer Bull, 14,279 (1985), J. V.Crivello etal, Macromorecules, 14 (5). 17 1141 (1981), 
J.V.Crivelloetal, J.PolymerSci., Polymer Chem.Ed, 2877 (1979). Europe patent 370,693rd a number — said — 
3,902,1 14 a number — said — 233,567 a number — said — 297,443 a number — said — 297,442 a number and U.S. 
Pat. No. 4,933,377 — said — 161,811 a number — said — 410,201 a number — said — 339,049 a number — said - 

- 4,760,013 a number — said — 4,734,444 a number — said — 2,833,827 a number — Germany patent 2,904,626th 
a number — said — 3,604,580 a number — said — 3,604,581 sulfonium salt given in a number etc. — J. V.Crivello 
etal, Macromorecules. 10 (6), 1307 (1977), J.V.Crivello etal, J.PolymerSci., Polymer Chem.Ed.. 17, and 1047 (1979) 
etc. — the seleno NIUMU salt of a publication — C. — S.Wen etal. Teh, Proc.Conf.RadCuring ASIA, p478 Tokyo, 
and Oct (1988) etc. — onium salt, such as arsonium salt of a publication, — U.S. Pat. No. 3.905,815, JP,46-4605.B, 
JP.48-36281.A. JP.55-32070.A, JP,60-239736,A, JP.61-169835A JP.61-169837A JP.62-58241 ,A, JP.62-212401 A 
An organic halogenated compound given in JP,63-70243,A, JP.63-298339A etc., KMeier etal, J.Rad.Curing, 13 (4), 
19 26 (1986), T.P.Gilletal, Inorg.Chem., 3007 (1980), D. Astruc, Acc.Chem.Res.. 19 (12), and 377 (1896), An organic 
metal / organic halogenide given in JP.2-161445.A etc., S. Hayase etal, J.Polymer Sci.. 25.753 (1987), 23 

E. Reichmanis etal. J.Pholymer Sci., PolymerChem.Ed., 1 (1985), Q.Q.Zhu etal, J.Photochem.. 36, 85, 39,317 (1987), 
B.Amit etal, Tetrahedron Lett, (24) 2205 (1973), D. H.RBarton etal, J.Chem Soc, 3571 (1965), P.M.Collins etal, * 
J.Chem.SoC., Perkin.l, 1695 (1975). M.Rudinsteinetal, Tetrahedron Lett., (17), 110 1445 (1975). J.W.Walker 
etalJ.Am.Chem.Soc, 7170 (1988). S.C.Busman etal, J.Imaging Technol., 1 1 (4), 21 191 (1985), H.M.Houlihan etal, 
Macormolecules. 2001 (1988), P. M.ColHns etal. J.Chem.Soc, Chem.Commun., 532 (1972), S. 18 Hayase etal. 
Macromolecules. 1799 (1985), E.Reichmanis etal, J.EIectrochem.Soc. Solid State Sci.Technol., 130 (6), 21 

F. M.Houlihan etal, Macromolcules, 2001 (1988). the Europe patent 0290th and No. 750 — said — 046 and 083 a 
number — said — 156 and 535 a number — said — 271,851 a number — said — 0,388,343 Number. U.S. Pat No. 
3,901.710 — The photo-oxide generating agent which has o-nitrobenzyl mold protective group of a publication in 
said 4,181,531 numbers, JP.60-198538.A, JP.53-133022.A, etc., M. TUNOOKA etal. Polymer Preprints Japan, 35 (8). 

G. Berneretal, J.Rad.Curing, 13 (4), W.J. Mijs etal. Coating Technol.. 55 (697), 45 (1983), Akzo, H.Adachi etal, Polymer 
Preprints, Japan, 37 (3). the Europe patent 0199th and No. 672 ~ said — 84515 a number — said — 199 and 672 a 
number — said — 044 and 115 a number — said — No. 0101 or 122 and U.S. Pat. No. 618,564 — said — 4,371,605 
a number — said — 4,431,774 a number and JP,64-18143,A — The disulfbn compound of a publication can be 
mentioned to a compound which photodissociates and generates a sulfonic acid, JP.61-1 66544A etc. which are 
represented by imino sulfonate given in JP.2-245756.A, Japanese Patent Application No. No. 140109 [three to ], 
etc. 

[0068] moreover, the radical which generates an acid by such light or the compound which introduced the compound 
into the principal chain or side chain of a polymer — for example M. E.Woodhouse etal, J.Am.Chem.Soc, and 104 
and 5586 (1982), S. P.Pappas etal, J.Imaging ScL, 30 (5). 218 (1986). S.Kondoetal, Makromol.Chem.. Rapid Commun., 
9,625 (1988), Y. Yamada etal. Makromol.Chem., and 152.153,163 (1972), J. V.Crivello etal, J.PolymerSci.. Polymer 
Chem.Ed.. 17. and 3845 (1979), U.S. Pat. No. 3,849,137 and Germany patent 3914407th Number, The compound of a 
publication can be used for JP,63-26653,A, JP.55H64824A JP.62-69263A JP.63-146038.A JP 63-163452 A 
JP.62-153853.A, JP.63-146029.A, etc. 

[0069] further — V.N.R.Pillai, Synthesis, (1), 1 (1980), A.Abad etal. Tetrahedron Lett. (47) 4555 (1971). D.H.R.Barton 
etal, J.Chem.Soc, (C), 329 (1970), U.S. Pat No. 3,779,778, and Europe patent 126,712nd The compound which 
generates an acid by the light of a publication can also be used for a number etc. 

[0070] In the compound which decomposes by the exposure of the activity beam of light in which the above- 
mentioned concomitant use is possible, or a radiation, and generates an acid, especially the thing used effectively is 
explained below. 

(1) S-triazine derivative expressed with the oxazole derivative or general formula (PAG2) expressed with the 
following general formula (PAG1) which the trihalomethyl group permuted. 
[0071] 
[Formula 20] 

R Z0Z 

N — N 1 
// \\ N^N 

R 201 " V%XY)3 C y )3 c^N^C(Y)3 

ffA0 « ■ (PAG 2) 

[0072] The inside of a formula, and R201 The aryl group which is not permuted [ a permutation or ], an alkenyl 
radical, and R202 The aryl group which is not permuted [ a permutation or ]. an alkenyl radical, an alkyl group, and - 
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C(Y)3 are shown. Y shows a chlorine atom or a bromine atom. Although the following compounds can specifically be 

mentioned, it is not limited to these. 

E0073] 

.[Formula 21] 

N— N 

ci-^y-cH=CH-c Vo jc-cci 3 

(PAG1-1) 



CH 3 




(PAGl-2) 



CH3O 



(n)C 4 H90 





1*— N 

CH=CH-C No ^C-CBr 3 
(PAG1-3) 

IT 

.c-cci3 



CH=CH-C 




(PAGl-4) 
^— N 



CH=CH 




(PAGl-5) 

■\_/-c^c-cci3 

(PAGl-6) 



^— N 



(PAG1-7) 



CH = CH 



— N 



fPAGl-8) 



[0074] 

[Formula 22] 
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CC1 3 

. CI3C N CCI3 
(PAG2-1) 
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OCH3 



XX 

CI3C N CCI3 




A 1 
CI3C N CCI3 

(PAG2-5) 



C 



C1 3 C " N ooi z 

(PAG2-7) 
[0075] 

[Formula 23] 



CI3C n^cci 3 

(PAG2-2) 




CI3C N CCl 3 
(PAG2-4) 

OCH3 




COCH3 



1 JL 
CI3C N^CC1 3 




N N 
1 JL 
CI3C * C<*3 

(PAG2-8) 



CH = CH 

CI3C N^CC1 3 
(PAG2-9) 



CH = CH 




CI3C N CCi 3 
(PAG2-10) 



[0076] (2) Iodonium salt expressed with the following genera! formula (PAG3), or sulfonium salt expressed with a 

general formula (PAG4). 

[0077] 

[Formula 24] 
Ar 1 



\ 



(PAG3) 



R 203 



,205 



(PAG 4} 



[0078] The inside of a formula, and Ar1 and Ar2 The aryl group which is not permuted [ a permutation or ] is shown 
independently respectively. Here, as a desirable substituent, an alkyl group, a halo alkyl group, a cycloalkyl radical, an 
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aryl group, an alkoxy group, a nitro group, a carboxyl group, an alkoxy carbonyl group, a HIRODOKISHI radical, a 
suffhydryl group, and a halogen atom are mentioned. 

E0079] R203, R204, and R205 The alkyl group which is not permuted [ a permutation or ] and an aryl group are 
shown independently respectively. Preferably, they are the aryl group of carbon numbers 6-14, the alkyl groups of 
carbon numbers 1-8, and those permutation derivatives. As a desirable substituent, it is the alkoxy group of carbon 
numbers 1-8. the alkyl group of carbon numbers 1-8, a nitro group, a carboxyl group, a HIRODOKISHI radical, and a 
halogen atom to an aryl group, and they are the alkoxy group of carbon numbers 1-8, a carboxyl group, and an 
alkoxy carbonyl group to an alkyl group. 

-[0080] 2- a **** anion — being shown — CF3 S03- etc. — a perfluoro alkane sulfonic-acid anion and a 
pentafluoro benzenesulfonic acid anion are shown. Moreover, R203, R204, and R205 Two and Ar1, and Ar2 You may 
join together through each single bond or substituent. Although the compound shown below as an example is 
mentioned, it is not limited to these. 
[0081] 
[Formula 25] 

0^ I "~ H 0 CF 3 30 3 - 
(PAG3-1) 



O~ I+ ~O^ 0CH 3 CF3SO3- 
(PAG3-2) 




N0 2 

(PAG3-3) 



I+ \_/~ N0 2 CF 3 S0 3 * 
(PAG3-4) 



H 3CH >-I + -* />-CH 3 CF 3 S0 3 - 
(PAG3-5) 



(PAG3-6) 

[0082] 

[Formula 26] 
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WC 7 H i5 -Q-I- f -,^^ (n) C 7 H 1 5 CF3SO3- 
(PAG3-7) 

Cl ~0^ I+ ""0^ C1 CF3SO3- 
(PAG3-8) 

F3C " H ^^ I ' f ^^^ CF 3 CF3SO3" 
(PAG3-9) 




CF3SO3" 



CF3SO3 ~ 



(PAG3-12) 

[0083] 
[Formula 27] 
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V / 1 CF3SO3- 



(PAG3-13) 




CF3SO3 * 
CI 

(PAG3-14) 



F F 

(PAG3-15) F F 



J ^ _^ C 8 F 17 S0 3 - 
(PAG3-16) 



[0084] 
[Formula 28] 
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CF3SO3" 

CeFi7S03~ 




(PAG4-6) 

[0085] 

[Formula 29] 



JP,10-239846,A [DETAILED 

(Ok-- 

(PAG4-1) 

(Or- 

(PAG4-2) 
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H 3 C 

(PAG4-7) 




(PAG4-8) 

H 3 CO 



H3CO 

(PAG4-9) 

(n)C 4 H 9 

h °-O-0 

CH 3 
(PAG4-H) 

[0086] 

[Formula 30] 



CF3SO3 ' 



H0 "O"O CF3S ° 3 ' 



CF3SO3* 



CF3SO3' 



cp 3 so 3 - 
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H 3 C 

-O" S xly 0 CP 3S0 3 - 
H 3C (PAG4-12) 



HO 
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CP3SO3 ' 



(PAG4-13) 




C8F17SO3" 



(PAG4-14) 

O 

\_y-C-CH 2 -S + -CH 3 
^ CH 3 

(PAG4-15) 



CF3SO3 * 



Q^C-CH 2 -S^ - CP 3 S0 3 - 



(PAG4-16) 



[0087] 

[Formula 31] 
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CP3SO3 - 



CF 3 S03~ 



(PAG4-18) 



^^-C-CH 2 -S + -(n)C 4 H 9 CF 3 S0 3 - 
(n)C 4 Hg 

(PAG4-19) 

^ S -0~ S+ -0) 2 C*F 17 S03- 
(PAQ4-20) 



2 

(PAG4-21) 



[0088] 
[Formula 32] 



S 2CF3SO3" 

2 




(PAG4-23) 




(PAG4-24) 

[0089] The above-mentioned onium salt shown by the general formula (PAG3) and (PAG4) is well-known. For 
example, J.W.Knapczyk etal, J.Am.Chem.Soc, and 91,145 (1969). A. (LMaycok etal, J.0rg.Chem M 35 and 2532, 1970), 
E. Goethas etal, Bull.Soc.Chem.Belg., and 73 and 546 (1964). H. M.Leicester. J.Ame.Chem.Soc, and 51 and 3587 
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(1929), J. — V.Crivello etal, J.Polym.Chem.Ed.. 18 and 2677 (1980), and U.S. Pat No. 2,807,648 — and — said — 

4,247,473 It is compoundable by the approach of a publication to a number, JP.53-101,331 A etc. 

(3) The imino sulfonate derivative expressed with the disulfon derivative or general formula (PAG6) expressed with 

tjfte following general formula (PAG5). 

[0090] 

[formula 33] 

0 



Ar 3 -S02-S0 2 -Ar 4 



(PA Go) 



R 206 -SO 2 -O-N 



A 



(PAG6) 



v 

O 



[0091] The inside of a formula, and Ar3 and Ar4 The aryl group which is not permuted [ a permutation or ] is shown 
independently respectively. R206 The alkyl group which is not permuted [ a permutation or ] and an aryl group are 
shown. A shows the alkylene group which is not permuted [ a permutation or ], an alkenylene group, and an arylene 
radical. Although the compound shown below as an example is mentioned, it is not limited to these. 
[0092] 

[Formula 34] 



CI 



so 2 -so 2 -^^ci 

(PAG5-1) 



H 3 C 



SO2-SO2 
(PAG5-2) 



CH 3 



H3CO 



SO2-SO2 
(PAG5-3) 



OCH3 



H 3 C 



S0 2 -S0 2 
(PAG5-4) 



CI 



F 3C-^^-S0 2 -S02~^^CF 3 



(PAG5-5) 




S0 2 -S0 2 




CJ 



(PAG5-6) 



H5C2O 





S02-S0 2 
(PAG5-8) 



CI 



[0093] 

[Formula 35] 
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*. (PAG5-9) 



^.S02-S0 2 -^y-OCH3 
Cj^N^N^ (PAG5-10) 





ci-\ /-S02-S0 2 -\ /-OCH3 



(PAG5-11) 

H 3 C V 



H 3 C 



h - ch O" so2 ~ so2 "0 



(PAG5-12) 



pF F F 

fh Q- s °2- s °2-^- f 

F F F F 

(PAG5-13) 



(PAG5-14) 



[0094] 
[Formula 36] 
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0 (PAG6-1) 




-0-S0 2 
6 CPAG6-2) 



CH 3 





-0-S0 2 
0 (PAG6-3) 
O 

N-0-S0 2 
O 

(PAG6-4) 



OCH3 



CF 3 





N-O-SO2 



(PAG6-5) 



-o-so 2 





(PAG6~6) 



[0095] 
[Formula 37] 



OCH3 
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-O-SO2-C2H5 
0 (PAG6-9) 




0 - S0 2 -(CH2hT-CH3 



(PAG6-10) 




(PAG6-1 1) 



[0096] 
[Formula 38] 




N-0-S0 2 -CF3 
° (PAG6-12) 




F F 

0 F F 

(PAG6-13) . 




(PAG6-14) 

[0097] To a positive type photoresist constituent, the purpose which raises the alkali solubility of a system, and the 
glass transition temperature of a system may be adjusted, and the low molecular weight compound of suitable alkali 
fusibility may be added in order to prevent the film's becoming weak or thermal resistance deteriorating. As this 
alkali fusibility low molecular weight compound, the compound containing an acidic group can be mentioned to 
intramoleculars, such as a dialkyl sulfonamide compound, and a dialkyl sulfonyl tmide (-S02-NH-CO-) compound, a 
dialkyl JISURUFO nil imide (-S02-NH-S02-) compound. The content of the low molecular weight compound of this 
alkali fusibility has 40 or less desirable % of the weight to the above-mentioned binder resin, is 30 or less % of the 
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weight more preferably, and is 25 or less % of the weight still more preferably. 

[0098] The constituent about this invention is good to dissolve and use for a specific solvent. As long as a thing 
(Jesirable as such a solvent is the organic solvent in which each formed element can fully dissolve, and the solution 
#m form the uniform spreading film by approaches, such as a spin coat method, what kind of solvent is sufficient as 
it Moreover, it may be independent, or two or more kinds may be mixed and used. Specifically N-propyl alcohol, 
isopropyl alcohol, n-butyl alcohol, TASHARU-butyl alcohol, methyl-cellosolve acetate, ethylcellosoive acetate, 
Propylene glycol mono ethyl ether acetate, methyl lactate, Ethyl lactate, acetic-acid 2-methoxy butyl, 2-ethoxy ethyl 
acetate, methyl pyruvate. Pyruvic-acid ethyl, 3-methoxy methyl propionate, 3-methoxy ethyl propionate. N-methyl- 
"2-pyrrolidinone, a cyclohexanone, cyclopentanone, A cyclohexanol, a methyl ethyl ketone, 1,4-dioxane, ethylene 
glycol monomethyl ether, Although ethylene glycol monomethyl ether acetate, ethylene glycol monoethyl ether, 
ethylene glycol mono-isopropyl ether, the diethyl ene-glycol monomethyl ether, diethylene-glycol wood ether, 2- 
heptanone, etc. are mentioned Of course, it is not limited only to these. 

[0099] Moreover, in the positive type photoresist constituent of this invention, other components, such as a 
surfactant, coloring matter,, a stabilizer, a spreading nature amelioration agent, and a color, may be added further if 
needed. Such a positive type photoresist constituent of this invention is applied on a substrate, and forms a thin 
film. The thickness of this paint film has desirable 0.4-1.5 micrometers. As for an ArF excimer laser stepper, what is 
contained as an exposure means in the range whose exposure wavelength, such as ArF excimer laser stepper 
exposure, is 170-220nm is desirable especially desirable. 
[0100] 

[Example] Although an example is shown and this invention is explained concretely hereafter, the contents of this 
invention are not limited to these. 

It dissolved in dichloromethane 500mL and 86g of synthetic methacrylic acids of a synthetic example (1) monomer 
[II-A -2] was added 4-dimethylaminopyridine 10g. Furthermore, 102g of 2-hydroxy-gamma-butyrolactone was added 
calmly. This was cooled by the ice bath and dicyclohexylcarbodiimide 25g was added further slowly. After stirring 
then for 30 minutes, the ice bath was removed, and to the room temperature, the natural temperature up was 
carried out and it stirred under the room temperature for 3 hours. The fine particles which deposited after reaction 
termination were carried out the ** exception, and the extract and the oil reservoir which washed after washing and 
with saturation brine and was obtained with sodium bicarbonate water were further condensed for the obtained 
filtrate with hydrochloric-acid water 10%. This was refined using the silica gel column chromatography, and monomer 
[It- A- 2] 1 50g of the purpose was obtained. 

[0101] The methacrylic acid of the example of synthetic composition (1) of a synthetic example (2) monomer [Il-G - 
2] was replaced with light ester HO-MS made from the Kyoeisha chemistry, and also the monomer [II— C -2] was 
completely compounded by the same actuation. 

[0102] The end carboxylic-acid methacrylate which 3-hydroxypropionic acid and the Showa Denko currant MOI 
were made to react, and was compounded instead of the methacrylic acid of the example of synthetic composition 
(1) of a synthetic example (3) monomer [II-F -2] was used, and also the monomer [II-F -2] was compounded by the 
same approach. 

[0103] By the synthetic mevalonic lactone and methacrylic-acid chloride of the monomer -1 for synthetic example 
(4) comparison, the monomer of the following structure was compounded according to the approach of a publication 
to Journal of Photopolymer Science and Technology VoL9 and Number 3 (1996) 509. 
[0104] 

[Formula 39] 




[0105] 

Composition of synthetic example (5) resin A Tricyclo deca nil methacrylate 22.0g Monomer [II-A -2] 13.6g 
Methacrylic acid 1.7g THF After dissolving 87g. nitrogen was blown for 30 minutes and reaction mixture was heated 
at 65 degrees C. V-65 (Wako Pure Chem make) 150mg was added every other hour in 5 steps as a polymerization 
initiator. After adding the last initiator, heating stirring was carried out as it was for 4 hours. The reaction mixture 
after heating termination is returned to a room temperature, and it is THF. 200g was added, what diluted reaction 
mixture was reprecipitated to the mixed solvent of distilled water 4L/methanol 2I_ and target resin A was collected 
as white fine particles. When GPC analysis of the obtained copolymer was performed, weight average molecular 
weight was 36000 in standard polystyrene conversion. 
[0106] 

Composition of synthetic example (6) resin 8 Tricyclo deca nil methacrylate 22.0g Monomer [Il-C -2] 25.1 g 
Methacrylic acid 1.7g THF After dissolving 1 14g, nitrogen was blown for 30 minutes and reaction mixture was heated 
at 65 degrees C. V-65 (Wako Pure Chem make) 150mg was added every other hour in 5 steps as a polymerization 
initiator. After adding the last initiator, heating stirring was carried out as it was for 4 hours. The reaction mixture 
after heating termination is returned to a room temperature, and it is THF. 200g was added, what diluted reaction 
mixture was reprecipitated to the mixed solvent of distilled water 4L/methanol 2L, and target resin B was collected 
as white fine particles. When GPC analysis of the obtained copolymer was performed, weight average molecular 
weight was 37500 in standard polystyrene conversion. 
[0107] 
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Composition of synthetic example (7) resin C Tricyclo deca nil methacrylate 22.0g Monomer [II-F -2] 32.9g 
Methacrylic acid 1.7g THF After dissolving 133g, nitrogen was blown for 30 minutes and reaction mixture was heated 
St 65 degrees C. V-65 (Wako Pure Chem make) 150mg was added every other hour in 5 steps as a polymerization 
j^itiator. After adding the last initiator, heating stirring was carried out as it was for 4 hours. The reaction mixture 
after heating termination is returned to a room temperature, and it is THF. 200g was added, what diluted reaction 
rftixture was reprecipitated to the mixed solvent of distilled water 4L/methanol 2L, and target resin C was collected 

* as white fine particles. When GPC analysis of the obtained copolymer was performed, weight average molecular 
weight was 39000 in standard polystyrene conversion. 

*[0108] 

Composition of synthetic example (8) resin D Tricyclo deca nil methacrylate 1 7.6g Monomer [II-A -2] 10.2g t-butyl 
methacrylate 5.7g Methacrylic acid 1.7g THF After dissolving 82g, nitrogen was blown for 30 minutes and reaction 
mixture was heated at 65 degrees C. V-65 (Wako Pure Chem make) 150mg was added every other hour in 5 steps 
as a polymerization initiator. After adding the last initiator, heating stirring was carried out as it was for 4 hours. The 
reaction mixture after heating termination is returned to a room temperature, and it is THF. 200g was added, what 
diluted reaction mixture was reprecipitated to the mixed solvent of distilled water 4L/methanol 2L, and target resin 
D was collected as white fine particles. When GPC analysis of the obtained copolymer was performed, weight 
average molecular weight was 35500 in standard polystyrene conversion. 
[0109] 

Composition of synthetic example (9) resin E Tricyclo deca nil methacrylate 17.6g Monomer [II-C -2] 18.9g t-butyl 
methacrylate 5.7g Methacrylic acid 1.7g THF After dissolving 102g, nitrogen was blown for 30 minutes and reaction 
mixture was heated at 65 degrees C. V-65 (Wako Pure Chem make) 1 50mg was added every other hour in 5 steps 
as a polymerization initiator. After adding the last initiator, heating stirring was carried out as it was for 4 hours. The 
reaction mixture after heating termination is returned to a room temperature, and it is THF. 200g was added, what 
diluted reaction mixture was reprecipitated to the mixed solvent of distilled water 4L/methanol 2L, and target resin 
E was collected as white fine particles. When GPC analysis. of the obtained copolymer was performed, weight 
average molecular weight was 37200 in standard polystyrene conversion. 
[0110] 

Composition of synthetic example (10) resin F Tricyclo deca nil methacrylate 17.6g Monomer [II-F -2] 19.8g t-butyl 
methacrylate 5.7g Methacrylic acid 1.7g THF After dissolving 105g, nitrogen was blown for 30 minutes and reaction 
mixture was heated at 65 degrees C. V-65 (Wako Pure Chem make) 150mg was added every other hour in 5 steps 
as a polymerization initiator. After adding the last initiator, heating stirring was carried out as it was for 4 hours. The 
reaction mixture after heating termination is returned to a room temperature, and it is THF. 200g was added, what 
diluted reaction mixture was reprecipitated to the mixed solvent of distilled water 4L/methanol 2L, and target resin 
F was collected as white fine particles. When GPC analysis of the obtained copolymer was performed, weight 
average molecular weight was 38500 in standard polystyrene conversion. 
[0111] 

Composition of the resin G for synthetic example (11) comparison Tricyclo deca nil methacrylate 22.0g Monomer -1 
for a comparison 19.9g Methacrylic acid 1.7g THF After dissolving 102g, nitrogen was blown for 30 minutes and 
reaction mixture was heated at 65 degrees C. V-65 (Wako Pure Chem make) 150mg was added every other hour in 
5 steps as a polymerization initiator. After adding the last initiator, heating stirring was carried out as it was for 4 
hours. The reaction mixture after heating termination is returned to a room temperature, and it is THF. 200g was 
added, what diluted reaction mixture was reprecipitated to the mixed solvent of distilled water 4L/methanol 2L, and 
target resin G was collected as white fine particles. When GPC analysis of the obtained copolymer was performed, 
weight average molecular weight was 35600 in standard polystyrene conversion. 
[0112] 

Composition of the resin H for synthetic example (12) comparison Tricyclo deca nil methacrylate 17.6g The 
monomer -1 for a comparison 12.0g t-butyl methacrylate 5.7g Methacrylic acid 1.7g THF After dissolving 86g, 
nitrogen was blown for 30 minutes and reaction mixture was heated at 65 degrees C. V-65 (Wako Pure Chem make) 
150mg was added every other hour in 5 steps as a polymerization initiator. After adding the last initiator, heating 
stirring was carried out as it was for 4 hours. The reaction mixture after heating termination is returned to a room 
temperature, and it is THF. 200g was added, what diluted reaction mixture was reprecipitated to the mixed solvent 
of distilled water 4L/methanol 2L, and target resin H was collected as white fine particles. When GPC analysis of 
the obtained copolymer was performed, weight average molecular weight was 34500 in standard polystyrene 
conversion. 

[01 13] The synthetic example (13) photo-oxide generating agent (1) was compounded. After dissolving 8g of sodium 
hydroxides, and 14g of hydroxy amine hydrochlorides in 200ml of distilled water and adding 25g of dimethyl maleic- 
acid anhydrides, it agitated at the room temperature for 5 hours, and heating churning was continuously carried out 
at 1 00 degrees C for 3 hours. Ethyl acetate extracted, after adding hydrochloric-acid water to reaction mixture after 
reaction termination and making it further saturated with a sodium chloride. Concentration and toluene were added 
for the extracted ethyl-acetate solution to one third, the actuation which condenses again was repeated and 15g of 
N-hydroxy maleimide objects was isolated. 

[01 14] Thus. 4.2g of compound N-hydroxy maleimide objects was dissolved in dichloromethane, and 8.5g of trifluoro 
methysulfonic acid anhydrides was dropped over 1 hour, ice-cooling. Furthermore, after pyridine 2.8g was dropped 
over 2 hours, the ice bath was removed and it agitated to the room temperature for 10 hours with temperature up 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. When distilled water etc. washed reaction mixture after 
reaction termination, concentration and there were made to carry out crystallization to a hexane and the hexane 
layer was condensed further, lOg of specified substance was obtained. The structure following by carbon magnetic 
resonance was checked. 
[0115] 
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[Formula 40] 




[01 1 6] [An example and example of a comparison] After dissolving 1.2g of each resin A-H compounded in the 
above-mentioned synthetic example, and photo-oxide generating agent (1)0.25g in 2-heptanone at a rate of 14 % of 
the weight of solid content, filtration and a positive type photoresist constituent solution were prepared by. the 0.1- 
micrometer microfilter. The formula is shown in the following table 1. 

[01 17] (Evaluation trial) The obtained positive type photoresist constituent solution was applied on the silicon wafer 
using the spin coater, desiccation and about 0.5-micrometer positive type photoresist film were created for 90 
seconds at 120 degrees C, and it exposed with the ArF excimer laser (193nm) to it. Heat-treatment after exposure 
was performed in 90 seconds at 1 10 degrees C, the rinse was carried out with development and distilled water in 
2.38% of tetra me thy (ammonium hydroxide water solution, and the resist pattern profile was obtained. 
[01 18] [Relative sensibility] Light exposure which can reproduce a :0.5micrometer pattern was made into sensibility, 
resist sensibility of an example 1 was set to 1, and it asked for the relative sensibility of resists other than example 
1 by the degree type. Namely, sensibility of the sensibility / examples 1 other than example 1 [0119] [Pattern 
profile]: The resist pattern profile obtained above was observed with the scanning electron microscope, and what 
showed O and T-top configuration for the rectangle thing was evaluated as x. 

[0120] [adhesion] (minimum line width of a residual thin line) — : — the resist pattern profile obtained above is 
observed with a scanning electron microscope, and it remains — it evaluated with the line breadth of a thin line 
most. That is, although the pattern of line breadth with what [ finer ] has higher adhesion also remains, finer line 
breadth will not be able to stick that in which adhesion is conversely inferior by the substrate interface, but a 
pattern will separate. A result is shown in Table 1. 
[0121] 
[Table 1] 
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[0122] Each example of a comparison includes a problem in respect of relative sensibility, a pattern profile, and 
adhesion. On the other hand, the examples 1-6 about the positive type photoresist constituent of this invention are 
in level satisfying about the all. That is. it is suitable for the lithography using far ultraviolet rays including ArF 
excimer laser exposure. 
[0123] 

[Effect of the Invention] To the ligtit of the wavelength field of [ having explained above ] 170nm - 220nm, especially 
this invention is suitable enough, and high sensitivity, is excellent in adhesion, and can offer the positive type 
photoresist constituent with which a good resist pattern profile is obtained. 
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* NOTICES * 
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UThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 
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[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

The positive type photoresist constituent characterized by containing the resin which has in intramolecular the 
ester group expressed with the following general formula [l] f and disassembles according to an operation of an acid, 
and the solubility over an alkali solution increases, and the compound which generates an acid by the exposure of an 
activity beam of light or a radiation. 
[Formula 1] 




among a formula, R1 -R4 may be the same, or it may differ, and expresses a hydrogen atom or an alkyl group, m 
expresses 1 or 2. 
[Claim 2] 

The positive type photoresist constituent according to claim 1 characterized by being resin which disassembles 
according to an operation of an acid and the solubility over an alkali solution increases, including the repeat 
structural unit by which said resin is equivalent to the monomer shown by the following general formula [!!). 
[Formula 2] 
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(R1 -R4 and m are synonymous with a thing according to claim 1 among a formula.) R5 A hydrogen atom or a methyl 
group is expressed. A expresses the radical which combined these [ one radical chosen from single bond, an 
alkylene group, a permutation alkylene group, a ether group, a thioether radical, a carbonyl group, an ester group, an 
amide group, a sulfonamide radical a urethane group, and an urea radical, or ] two or more. 
[Claim 3] 

The positive type photoresist constituent according to claim 1 or 2 characterized by said resin including the repeat 
structural unit which has an aliphatic-cyclic-hydrocarbon part further 
[Claim 4] 

The positive type photoresist constituent according to claim 1 to 3 characterized by said resin including the repeat 
structural unit which has the radical which an operation of an acid decomposes [ radical ] further and increases the 
solubility in the inside of an alkali developer. 
[Claim 5] 

The positive type pattern formation approach characterized by forming the resist film with a positive type 
photoresist constituent according to claim 1 to 4, and exposing and developing this resist film. 
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